Cognitive ability differences between racial/ethnic groups are of interest to social scientists and policy makers. In many discussions of group differences, racial/ethnic groups are treated as monolithic wholes. However, subpopulations within these broad categories need not perform as the racial/ethnic groups do on average. Such subpopulation differences potentially have theoretical import when it comes to causal explanations of racial/ethnic differentials. As no metaanalysis has previously been conducted on the topic, we investigated the magnitude of racial/ethnic differences by migrant generations (first, second, and third+). We conducted an exploratory meta-analysis using 18 samples for which we were able to decompose scores by sociologically defined race/ethnicity and immigrant generation. For Blacks and Whites of the same generation, the first, second, and third+ generation B/W d-values were 0.79, 0.79, and 1.00. For Hispanics and Whites of the same generation, the first, second, and third+ generation H/W d-values were 0.76, 0.67, and 0.57. For Asians and Whites of the same generation, the first, second, and third+ generation d-values were -0.08, -0.21, and 0.00. Relative to third+ generation Whites, the average d-values were 0.99, 0.84, and 1.00 for first, second, and third+ generation Black individuals, 1.04, 0.71, and 0.57 for first, second, and third+ generation Hispanic individuals, 0.16, -0.18, and -0.01 for first, second, and third+ generation Asian individuals, and 0.24 and 0.04 for first and second generation Whites.
Introduction
There are well known ethnic and racial aptitude differentials in the U.S. Most notably, selfidentified non-Hispanic Black (from now on "Black") and Hispanic Americans score, respectively, approximately 1 and 0.7 standard deviations below non-Hispanic White (from now on "White") Americans (Roth, 2001 ). These differences are of interest because they account for a large portion of numerous unwanted group outcome differences (e.g., in education, income, etc.) (Fryer et al., 2011) . Various etiological accounts of the aptitude differentials have been offered. When it comes to adjudicating between accounts, the performance of groups by immigrant generation can be of relevance, as a number of causal hypotheses (e.g., involuntary minority, legacy of slavery, historic discrimination, cultural bias, epigenetics, genetics, etc.) make predictions regarding differences across migrant generations. For example, John Ogbu's involuntary minority hypothesis attributes low African American performance to oppositional differences arising from being members of an involuntary diaspora (Gibson and Ogbu, 1991) . This hypothesis would not obviously predict similarly low aptitude for first and second generation individuals of the same minority group, individuals who freely migrated to the These surveys in particular were chosen because: (a) they allowed for scores to be decomposed by three generational groups (first, second, and third+) and four racial/ethnic groups (Whites, Blacks, Hispanics, and Asians), (b) they were mostly representative either of the U.S. national population or of the U.S. university population, (c) the data was publicly available, and (d) the tests involved were at least fair measures of general aptitude. We looked into other surveys but those did not meet one of the four criteria mentioned above or, alternatively, they were too difficult to analyze. For example, the New Immigrant Survey did not contain third+ generation data and the National Longitudinal Survey of Youth '97 did not readily allow for a decomposition by generations. As for published results, we did not conduct a complete review, thus we classify this as a non-systematic exploratory meta-analysis. Generally, the research which we did find and did not include did not meet one of our inclusion criteria.
For our race variable, we used U.S. sociologically defined race/ethnicity (i.e., non-Hispanic Asians ("Asians"), which includes individuals of mostly south and east Asian descent, nonHispanic Whites ("Whites"), which includes individuals of mostly West Eurasian -minus South Asian -descent, non-Hispanic Blacks ("Blacks"), which includes individuals of mostly Sub Saharan African descent, ones largely from Africa and the West Indies, and Hispanics ("Hispanics"), which includes individuals of Latin American origin, regardless of historic biogeographic ancestry). Self-reported race/ethnicity was used for all studies. Regarding generations, we defined these as follows:
First generation -born outside the U.S. with at least one parent also born outside the U.S. Second generation -born inside the U.S. with at least one parent born outside the U.S. Third+ generation -born inside the U.S. with two parents also born inside the U.S.
For a couple of the studies, the definition of generation deviated from that mentioned above. For example, in the BPS study, first generation was defined as being non-U.S. born and having two non-U.S. born parents. In this instance, this was done as the survey variables did not allow for the analysis to be conducted otherwise. When, for specific surveys, generation definitions deviated from the ones noted above, this was noted in the data file.
We were unable to compute sample sizes for a number of the studies, as many were analyzed with online statistical tools and as these tools did not provide the necessary statistical options to generate sample sizes; as such, we did not report them in Table 2 and we did not weight the survey d-values when computing meta-analytic averages; even if sample sizes were available for all surveys, doing otherwise arguably would have been undesirable given the heterogeneity of the samples, which varied in birth year, age, test type, representativity, and sample size.
Standardized differences were computed relative to White 3rd+ generation scores. For simplicity's sake, pooled standard deviations were not used. For all studies except BPS (2004 ( -2009 ( ), NPSAS (2008 , and NPSAS (2012), White 3rd+ generation standard deviations were employed instead. For the three above mentioned studies, total sample standard deviations were used as the online statistical program did not provide subgroup values. Generally not using pooled standard deviations had little effect as the White 3rd+ generation sample sizes overwhelmed the comparison group ones.
The survey characteristics (name, whether the survey was nationally representative, name of test given, the age when the test was taken by participants, and the total sample size) are listed in Table 1 . Fourteen of the eighteen surveys were nationally representative; three were nationally representative of the university population, and one was not representative. Across all surveys, the total sample size was about 400,000. Both to increase reliability and to keep a balance of surveys, Grade 8 1995 and 1999 TIMSS, Grade 8 2007 TIMSS, Grade 4 1995 and 2003 TIMSS, and Grade 4 2007 were combined.
Results
The results are presented in Table 2 
Discussion
In the case of Blacks, Whites, and Asians there was a high degree of cross generational stability in aptitude. Across generations, scores were much more variable for Hispanics. No obvious pattern that allows for a relatively simple comprehensive explanation stood out. Specific group differences are discussed below.
White-White gaps
On average, first, second, and third+ generation Whites performed similarly. As such, comparisons between Whites and other groups were largely unaffected by taking into account generation with respect to Whites. The cross-generational similarity in performance is somewhat surprising given that national backgrounds differ substantially across generations. Third+ generation Whites are almost entirely of European extraction while first and second generation Whites include a substantially larger number of greater Middle Eastern and Central Asian immigrants. The latter individuals substantially differ from the former in genetic, cultural, religious, and linguistic background. Generally, based on the reported regional ability differences (e.g., Lynn and Vanhanen, 2012) and the ethnic compositions of the different generations, one might expect first and second generation Whites to non-trivially under-perform third+ generation ones. This seems to not be the case, at least for 2nd generation individuals. This issue is difficult to investigate further using the data sets utilized in the present study, so a more detailed exploration of it will have to wait for a future analysis.
Black-White gaps
First generation. The first generation Black-3rd+ generation White differential is surprisingly small at 0.99 SD given the National IQs reported for Black majority countries. Rindermann (2013) reports an average Black African regional IQ of 75, while Lynn and Vanhanen's (2012) estimates give a Caribbean regional IQ of approximately 82. (Presumably the average Black Caribbean IQ would be slightly lower as it is generally found that Black West Indians perform less well than non-Black ones (Lynn, 2008) ). Taking into account the distribution of Black immigrants by region of origin, one would predict a first generation Black IQ of about 80 were regional IQ estimates accurate, were migrants representative with respect to region of origin aptitude, and were U.S. tests relatively psychometrically unbiased for first generation individuals of this group. Thus Black immigrants perform about 0.33 SD better than one would expect based on Lynn and Vanhanen's (2012) and Rindermann's (2013) estimates. Black migration to the U.S. and to Europe both from Africa and from the West Indies is, however, very selective with respect to human capital (Model, 2008; Easterly and Nyarko, 2008) . This selectivity could account for some of the difference. Alternatively, the latent ability of Black majority nations could be underestimated and the higher than predicted Black immigrant ability could reflect this. This issue will require more investigation.
Second generation. The second generation Black/ third+ generation White gap is around 0.84 SD. It is not obvious why this is smaller than both the first and third+ generation gaps. Perhaps psychometric bias (e.g., linguistic bias) artificially lowers first generation Black aptitude scores; such bias would be expected to be lower in the second generation. If so, the second generation Black aptitude might be closer to the unbiased migrant group aptitude. Alternatively, there might have been a genuine first to second generational cognitive ability gap narrowing in unbiased aptitude and 3rd+ generation Blacks might not have experienced the positive effect of U.S. residency due to mitigating factors such as historic discrimination.
If there was a genuine first to second generation aptitude narrowing, this could in part be due to intermixture, since second generation individuals are more likely have mixed heritages than are first generation ones. An admixture effect is unlikely to account for much of the difference, though, since, for many of the studies, mixed race individuals were excluded. Nonetheless, to explore this possibility, we took a closer look at the National Postsecondary Student Aid Study which conveniently had a very large overall sample size (of 95,000). Results are shown below in Table 3 . ACT and SAT d-values were computed relative to Whites of the same generation and then averaged. As can be seen, both second and third+ generation mixed non-Hispanic B+W individuals performed roughly intermediate to second and third+ generation mono-race individuals. Thus there was an intermixing effect for both generations. Fuerst (2014) , who found, in the NLSF, a color-IQ correlation for second generation Blacks but not for first generation ones. The author proposed that the color-IQ association was due to White (cultural and/or genetic) admixture and that this did not show up among first generation Blacks because many of them, at least in the sample analyzed, came from countries (e.g., Nigeria) in which there was very little admixture.
Despite there being an admixture effect, this counted for little of the first to second generation difference. Table 4 below shows NPSAS 2012 scores by generation for individuals aged 15 to 23 with Blacks defined both inclusively (including self-reported mixed race individuals) and exclusively (excluding self-reported mixed race individuals). Because there were relatively few second generation Black individuals who reported being mixed race, using an inclusive definition had little effect on the overall scores 
____________________________________________________________________________
These results suggest that admixture is not driving much of the apparent first to second generational narrowing of the B/W gap.
Third+ generation. The found third+ generation gap of 1.00 SD is consistent with other reviews which also report a 1 standard deviation difference. Unfortunately, it is nearly impossible to disentangle third generation Black individuals from greater than third generation ones. Thus it is impossible to ascertain if there is a narrowing between the second and third generation.
African versus West Indian origin Blacks
It has been suggested that the African migrant IQ might be on par with that of Whites; if so, the first and second generation Black /third+ generation White gaps would have to be driven by the underperformance of West Indian and other origin Blacks. This isn't inherently statistically implausible since Black African immigrants, as shown below in Table 5 , comprised only between 8 and 24% of the Black immigrant pool between 1980 and 2000, the immigrant cohorts which would have birthed most of the survey participants for the surveys analyzed. (Table 5 was based on the immigrant numbers presented in Capps et al. (2012) ; percentages were computed from immigrant numbers.) Of course, the conjecture becomes less and less plausible as time goes on -as Black Africans comprise a larger percent of the Black immigrant pool and as the Black immigrant performance fails to increase. The sample sizes were small and so the results cannot be given much weight, but they do not suggest the existence of large region of origin differences. We also computed scores using the (non-nationally representative) NLSF sample. These are presented below in Table 7 . The third+ generation White mean was 30.42 (SD 3.13). First and second generation Black Sub-Saharan Africans (n=67) and Black West Indians (n=93) scored, respectively, 0.9 and 0.9 SD below third+ generation Whites. Again there was no evidence of a region of origin difference. This issue deserves further investigation.
Hispanic-White gaps
The multi-racial U.S. Hispanic population is largely of Mexican (63%) and Puerto Rican (9%) extraction. Roth et al. (2001) reported a meta-analytic Hispanic/non-Hispanic White d-value of 0.72 for g across all generations.
First generation. First generation Hispanics score 1.04 standard deviations below third+ generation (non-Hispanic) Whites. This score is larger than the roughly 0.87 predicted by L&V's National IQs. The L&V (2012) estimate is calculated as shown in Table 8 below. Linguistic bias most likely depresses the mean performance of first generation Hispanics, at least on verbally loaded tests, and this bias probably accounts for a non-trivial percent of the unexpectedly low first generation Hispanic scores. While on average Latin Americans are less selected than individuals from other regions, they are not negatively selected -that is, they don't have lower levels of human capital than those left behind (see : Feliciano, 2005 ). Kaestner and Malamud (2010) used the Mexican Family Life Survey (MxFLS) to investigate this issue further. They found that, relative to stayers, Mexican migrants were positively selected in education and neutral with respect to cognitive ability (as measured by Raven's matrices). The authors noted:
[M]igrants are relatively similar to non-migrants with respect to cognitive ability. Rates of migration do not differ significantly by categories of cognitive ability, although there is some evidence of positive selection for women. The absence of any strong evidence for the selection of migrants with respect to cognitive test scores is surprising given the selection on education and the relatively high positive correlation between years of schooling and cognitive test score (r=0.49). This finding implies that education and cognitive ability do not have similar associations with the costs and benefits of migration even though the two variables are correlated.
Negative selection, then, is not likely a good explanation for the low performance.
Second generation. The second generation Hispanic/ third+ generation White gap is around 0.71 SD. There is a first to second generation reduction in the size of the gap of about one third of a standard deviation. This likely is due, in part, to a lessening of linguistic bias. There are three reasons to suspect that such bias is minimal by the second and subsequent generations. For one, when second+ generation math scores are adjusted for potential psychometric bias in the form of differential item function, the differences remain large (see, Richwine, 2009, Table 2 .11).
For another, in a recent study based on a large norming sample, measurement invariance (MI) has been found to hold between non-Hispanic Whites and (presumably mostly second+ generation) Hispanics (Trundt, 2013) ; MI indicates that group differences are of the same psychometric nature as differences within groups and thus that there is no detectable psychometric bias. Third, the differences between English-only speaking 2nd+ generation Hispanics and Whites is about as large as the difference between all 2nd+ generation Hispanics and Whites.
Third+ generation. The third+ generation difference, at 0.57, was found to be slightly smaller than the second generation difference. Based on findings reported by others, it appears that the generational decrease stalls between the second and third generation. For example, Hansen et al. (2010) report scores for male children of natives (i.e., fourth+ generation) based on the NLSY79 and NLSY97 surveys; the scores were, respectively, 0.8 and 0.53 SD below the nonHispanic White fourth+ generation ones. Holding generational effects constant, there appeared to be some secular narrowing. The results are shown in Table 9 . Assuming that there is a robust second to third+ generation cognitive ability narrowing, some of this could be due to cultural and genetic assimilation. There is some evidence in support of this view. First, individuals with two Hispanic parents perform worse than ones with one White and one Hispanic parent. Table 11 shows NLSY 97 scores for individuals with two NH White parents, one NH White and one Hispanic parent, and two Hispanic parents. White parentage is associated with a substantial increase in ability. Second, the self-identifying Hispanic population increasingly becomes genetically Europeanized with generations. That is, the portion of non-Hispanic White ancestry that self-identifying U.S. Hispanics have increases with generation. For example, the percent of self-identifying Hispanic individuals (hailing for two parent households) in the HSLS 2009 survey with one non-Hispanic White parent is given below by generation in Table 13 . As can be seen, with increasing generations, an increasing portion of self-identified Hispanics have one non-Hispanic White parent. Since White parentage is associated with increased scores, it would not be unreasonable to conjecture that a beneficial generation x assimilation effect exists. Such an effect could readily account for the generational narrowing. If the second generation Hispanic/White difference of 0.71 standard deviations was fully inherited (environmentally and/or genetically), given that 32% more of third+ generation Hispanics have one non-Hispanic White parent, one would expect a generational increase in Hispanic scores of about 0.11 SD, going from the second to third+ generation, solely owing to the increase in non-Hispanic White parentage (0.32 x ½ x 0.71 SD = 0.11 SD), an increase which is not significantly different from the Hispanic second to third+ generation difference found (0.71-0.57 = 0.13 SD). Whatever the case, the effect of assimilation across generations on the overall scores differences requires a thorough investigation, one which stands outside the narrow scope of this paper.
Asian-White gaps
"Asian Americans" are a genetically, culturally, and linguistically heterogeneous group which include East Asians, South Asians, and (in many surveys) Pacific Islanders. First generation Asians perform slightly worse than 3rd+ generation White Americans; the gap comes out to about 0.16 standard deviations. Second generation Asians tend to perform better by 0.18 SD, while third+ generation Asians perform on par. Across all generations, the average Asian performance is non-trivially higher than their Lynn and Vanhanen estimated nation of origin IQs would predict. Table 14 below shows the national origins of Asian Americans along with the corresponding L&V (2012) national IQs. Hoeffel, et al. (2012) .
Based on the National IQs, one would predict a mean Asian American aptitude nearly 0.4 standard deviations below that of Whites -not 0.16 below for the first generation and then approximate 0.18 SD and 0.01 SD above for, respectively, the second and third+ generations. As the discrepancy can be found among first generation Asian immigrants, it cannot fully be ascribed to generational factors e.g., better rearing environments and cultural assimilation; in short, Asian immigrants come to the U.S. with higher aptitudes than one would predict based on L&V's (2012) estimated National IQs. Some of this could be accounted for by immigrant selection, which is substantial for this region of the world (see : Feliciano, 2005) . There also could be an ethnic composition effect; for example, many Filipino and Vietnamese Americans, two of the largest ethnic groups, are of Han ethnicity. Perez and Hirschman (2009) Thus, for cultural and genetic reasons, one might expect slightly higher than predicted aptitudes from these groups, as Han Chinese generally exhibit superior performance. A more likely possibility is that many of Lynn and Vanhanen's (2012) South East Asian scores are unreliable; either values were inferred (e.g., Cambodia and Burma) or they were based on small and unreliable samples (e.g., Laos and Vietnam). More recent analyses indicate that some of these estimated national aptitudes need to be revised (Malloy, 2014a; Malloy, 2014b) .
To get better insight into the situation, we examined the performance of Asian subgroups (Chinese, Japanese, Koreans, Vietnamese, Asian Indians, Laotians, Cambodians, Other Asians, Hawaiians, Guamanians, Samoans, Other Pacific Islanders, and Filipinos) on California's California Achievement Test. The data used was originally presented in Pang et al. (2011) . The authors analyzed 5 years of results, from 2003 to 2008. We compared the various Asian-White dvalues with ones derived from the National and Racial IQ scores presented by Lynn and Vanhanen (2012) and Lynn (2008) . Table 15 below depicts the results. Column A lists the race/ethnicity, B the sample size, C the reading d-value relative to Whites, D the math d-value relative to Whites, E the average d-value relative to Whites, F Lynn's estimated d-value, G the amount that Lynn's global estimates under-predict U.S. Asian performance (column F minus column E). Since d-values were computed by subtracting the non-White ethnic group scores from the White score and dividing the difference by the White standard deviation, a negative dvalue indicates that the non-White ethnic group scored higher than the White group. As can be seen, Pacific Islanders (Hawaiians, Guamanians, Samoans, and Other Pacific Islanders), Vietnamese, Asian Indians, and Filipinos performed substantially better than Lynn's estimates would have predicted. Lynn estimates a Pacific Islander IQ 1 SD below the White mean, yet Pacific Islander Americans score about 0.5 below on the Californian CAT. Globally, Vietnamese, Asian Indians, and Filipinos are estimated to have national IQs, respectively, 0.40, 1.19, and 0.93 SD below the White mean and yet the Californian CAT differences between American Whites and American individuals of these nationalities is, respectively, -0.13, -0.11, and 0.13. , and 2 nd largest Asian American groups. This issue will have to be further explored in a future study. It should be noted that while National IQs greatly under-predict these Asian sub-group scores, they still predict Asian immigrant scores on average. For example, the regression plot in Figure 1 shows the relation between Lynn's National IQs and the Asian subgroup CAT d-values from Table 15 . This was significant at r (df = 10) = 0.75, p < 0.05 and rho (df = 10) = 0.59, p < 0.05.
Figure 1: CAT Achievement Quotient Versus Lynn's Global IQs for Asian Subgroups in California
Replacing the Cambodian and Vietnamese National IQs with those proposed by Malloy (2014a) and (Malloy, 2014b) does not substantially change the results. It will be noticed that the within country difference is, on average, about half of that between countries. This agrees with the results of Fuerst and Kirkegaard (2014) and suggests that the transferability of National IQs is around 50%, meaning that, for example, a 20 point between nation difference is, on average, associated with a 10 point between diaspora within nation difference.
As for the rank order relation among Asian ethnicities, the Californian CAT results roughly agree with ones based on national surveys. Table 1 and Table 2 ; total group standard deviations were used.
_____________________________________________________________________________
Based on the scores discussed in tables 15 to 17, it is clear that there is significant between group variation within the broad Asian category. For example, the difference between North East Asian and Pacific Islander Americans approaches 1 standard deviation.
Summary
We conducted a cross generational exploratory meta-analysis of the magnitude of aptitude differences between sociologically defined racial and ethnic groups in the U.S. Our analysis led to a number of questions which will need to be answered with future research. These include:
(1) Is there a nation of origin effect for first generation White immigrants? Such topics will have to be explored using alternative data sets.
